Cardiac sympathetic nerve activity and heart rate during coronary occlusion in awake cats.
Responses in efferent cardiac sympathetic nerve activity (CSNA) and heart rate (HR) to a 100-s anterior descending coronary artery occlusion were measured in cats under awake, atropinized, anesthetized, or anesthetized and atropinized states. In the conscious state, at 20 and 90 s of occlusion, CSNA increased by 23% and then decreased by 7%, respectively, whereas HR decreased by 5 and 17%, respectively. With atropinization and/or anesthesia, the initial increase in CSNA was inhibited and the later decrease in CSNA was enhanced, whereas the bradycardia was diminished. HR changed in proportion to CSNA responses with high correlations, i.e., r = +0.89, +0.90, +0.96, and +0.91 for the four states, respectively. In the conscious state, the CSNA-HR relation line shifted toward bradycardia, but this shift was blocked by atropinization and anesthesia. This finding suggested that, in the conscious state, cardiac vagal nerve activity (CVNA) increased immediately and did not decrease during occlusion. At the early stage of occlusion, HR response (bradycardia or tachycardia) was determined by the relative contribution of enhanced CSNA and CVNA. At the later stage of occlusion, bradycardia was induced by a combination of decreased CSNA and enhanced CVNA. In anesthesia and/or atropinization it was induced mainly by the decreased CSNA.